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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve yield, reduce 
cost, and improve performance and reliability by forming 
the wire of a semiconductor element or a gate electrode 
layer with silicon and germanium alloy and oxidizing a 
part or all of the surface. 

SOLUTION: After successively forming a field oxide film 
2, a channel stopper 3, and a gate oxide film 4 on a 
silicon substrate 1 , polycrystal silicon/germanium is 
selectively formed as a gate electrode 5 and a grounding 
wire 6. After it is doped with impurity ions and a 
source/drain region 8 is formed, the gate electrode 5 
and the grounding wire 6 are thermally oxidized at 700° 
C or lower temperature for insulation separation. Finally, 
after a through hole is formed, a source/drain electrode 
9 is formed. 
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mm] *w#*^oE«*3ttt.y-h«iM*s/u=i 
y- h«S5a^ss*e«6 tLT*»»->ua> • y 




5Rtf«Sil!lS*6 *7 0 0!CaT-eJI«fcLTlM»*Mi 
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®W-gR ; fob<tt^:®*^t:$tlfc^FiS5E#)$r^tr#*§a 10 

Mf&jsm. 20 

[■#916] ftft^tttttf. P. B, As, A 1*5 
[0 0 0 1] 

[&91#t0|-f«&#f&lH #fgBJte> MO S F E T(met 
al oxide semiconductor field-effect transistor)^? 

hn®<DK&tfmzm?z>. 40 

[0 0 0 2] 

m&O&ffi) KT*i#*f O-Wil/TMOS FE 

LtDRAM (Dynamic Random Access Memory) ^<DL 
S I (large scale intergrat ion)te, -?-cDt8fi£g^f CDO 
iOT*5MOSFET©fflM3t5^ii:j;Oi« 

CDRAMB6 4MK«; hT, S4>*MI«0. 5/imfl 

ttttTte, 0. 3 5«m, 0. 2 5/im^i;fOS/jNa 50 
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«tt*"J-*T«MMM"*. 0 7 (a) ~ (d) 

3&L S I fcffl^Sft* pft*MMOSFET©± 

•J n>S1£2 8±l:LOCOS (Local Oxidation of S 
ilicon ) mz&<0 7 j -)VYmtWk2 9in'ft^ 
•A Yvm 0 £Jgf&-f -5. CuTliMOSFETA« 
*ft*»W©IMb*W<£»©3ffcS'U:3> (S i 
N.) ttH^LTI^&H. tVTfr\Z. y-h»fls«3 
1 thT^y-imtiZ^*) s i O t 1 5nm^J&U 
^fcy- hM3 2 £&-5poly-Si£ L P-C VD(low 
pressure chemical vapor deposit ion) j£"C*fMtf£. 7 

I^IyfA'yi'bTLDD (Lightly Doped Drain ) 
$MT5fc«!>OX^- tf3 3 &MI&-?Z> (H7 

(a) ) „ -5-L/T, (B) -f^> 3 4 i£ffiAt 

5. £©<h#, V-X • FWf>«tt (p*««) 3 5 
tp-fl* (LDDM) 3 6*t»**n*fc*ttTS 
poly-SitCfe#D> (B) J&fgiS&fcttASn* 

(07 (b) ) „ *LT, *tcaA$tlfc#D> (B) 
*iSttflS*-ft*/t»»8 0 0tT7z-M5. ^b 

t, nm*e^3 9&m&-?z (»7 <c> > . *lt 

(T i N) <t£§£ latomic^g^lJDbfcT^S-^A 
(Al-UCu) Zm^T*??^ H— i/ a >&ft-? 
TV— X • H L"f >m® 3 8 &MLTMOS F E T** 

[0 0 0 3] 

b«t 5 t-TSWH] bfrb&dtS, iWlB<D 

^«*-f *>aASi:m o o ox:mm&,± 

■ M«IIttLP-CVDft*TS10, *it«LTH 
S. LP-CVDS^fOSiO, ttt. 'Mi 

**ft^CikUTLP-CVD«jl*©»gli6a««« 

±, 7>->y^X h iiS ^ £ iSgfcWLT 

[0004] *%bj«, iteft«onfl«ftftt«fc 

9&<, 63^ KO**#*f OE«*»)StS*ftt 
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[0 0 0 5] 

T, fJf2E&!l©'>&< tfe-SBtt. S?ffi©-S$fcL<te 

[0 0 0 6] &fc*»9i©Jfe2#B©¥##J|HP tt. £ 
#B£y-h**#*U*JlS^bTHS«&0#5** 10 

[0 0 0 7] *fc*«W©*i»(*E*?©E*0»*** 

mmTmm^ts^m^hL<\mm^v^> • y;p 

V=iJA^O*|SO-iSt) b< ttiB*»tt4Ii 20 

[0008] r*««©j& 

£#n<t-r<5. 30 
[0009] Msa«fi£»3*^Ttt, BMfc-r*is*«, m 

HMbT?a*ll£a«flF*LV». (ltE«fSlc*^T 
tt, »4"b**fi**«. P, B. As, Al*^ltfn5'> 

[0 0 10] 

C389I©*iS©#IB] IB» ! bL<«y-h« 

zmttzzLUzzo, te©ffi*-**«£©ji*n&»it 
ttiewKv^iiMc^swaiii^a**. it:, era 

[0 0 1 1 ] 
a. 

HlR^H2*#JBL«t*«6. *«WKJ: 50 
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fgBJcD— sHJ£0iJ<DDRAM© 1 -fe;i/©U-f7C7 

Sifab 0 . H 2 ttH l © I - I ffffi©«lnS»f®0T-ag. 

[0 0 12] if, p" S->Un>a«8(CLOCOS 
*J1/X Fy/tSrJ&JjJcLT. NMOSh7>^^MI 

xizmmuz*. o y- hoMbig iogi 

0~3 0 nm©)KJPT^-r-5. y-hil3Ri;f- 
**E«f **Wt^*©*ttfflRI*4 £LT**Sft-> 

u 3> • y;uv-£A£>-^> (siH, ) 

(GeHi ) OT^tLT3 0 0 nm©ii« 
t5. ~>7><Dffi.m\Z. &m#3iZ\t2 0~5 0 s c c 
m. y*JU-7>©oSa:«, ft^Wtctt2 0~50sccm 

^xsKa«^-v>/t©-tJ-r x^t^o^b-r-s 
<t tei- a i^. i&ftte. 6oo~65o*c©ie 

mm^7,^ti,x. «*.«u> (p> ^ftAts. c 

©1$, n* (V-XKH>®« 1 lfttftfy h 

« 5 ##fifcSna £HB*lcy- MI3 &tf&*!i|ft 4 t- 

yji^r. o a^ s & a y- h «« 3 & SiteE^ 4 1 & 

a. ^K3SSS6 0 0-CW^^ItJfA-ra. 9 5*CiC« 

K±oT1t6n***a*ffl^T, *PflT*^*§!i->'J3 
> • y;pvzA(0ll5 2 KIIMft Lt->|J □ > • y 
;l^3?Agtfbl£l 2*WlfctZ>. :©SMSfB-> 

S«C^:B(C/1->>^<-->3>Sl 3£LT#J;U;£ 

[0013] &*, ±ffi**6«n?tt, ^a->U3> • 
y;pvn£ASttfb»-r<fcx;w-#-;p£WPL«« 

U3> • SfcCVD^KiOS 

io.^s i,N,«f©ie*ji*JtauT*»6^;p-3h- 

[0 0 14] gcfc, ±IS*«Sfi»JTttP©H-tf>y^C 

#^ffi->U3> • y;uvr:tf AtaWMbbfca*, 
»fl->'j3> • y^TX^AfcSKbLfclg, P*H-^ 
-rntf, LDD (Lightly Doped Drain ) m&*l&ffr? 
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[0015] *&mm-e\tx?-j*mik*:R»T 

■7A£itt«it«L*:#, #a«v'Ja> • y'JK-'JA 

[0 0 16] **^JT*tt#^ffi->'Ja> • y;i/ 10 

eig*5 Oatomic%©^iS&|| > U 3 > 

iiw*>, -mzmmm6 o ccT^y^-m^Ajg^ 
[0017] ±mnmm~cte. dram©smmr*— « 

£ LT¥*#*^©E«©»J*35rfcfcOV»TSUfc*t. 

[ooi8] (mmm 2)03 «#fgBJi©gi 2 ©susey 20 

[0 0 19] SSfcjRtttfcKl 5£jg/£LfcS llfil 
4iCtf^M«iLT*D> (B) £H — 7Lfc#IS 
US i..sGe,. s (SKT. poly-S i , . , G e, . , £BSf3 

1 6^LP-CVDfeTi«t5. JEimtfX <t L 
Td^lTfi->7> ( S i H, ) . y;PT> (GeH,) X. 
tf>>#5> (B,H.) ©ig^#X£JBUT. SW6 
0 0~7 0 OtttSlL KJPtt5 0 0 nmT&5 

(03 (a) ) . 7* MJV^77-f-il7f 30 

>if\z£. 0 C ©poly-S i,. s G e,. s £fi)T5£©Eii&©^ 
tt»C««lilII-r* (0 3 (b) ) . tLT, ftmicc© 
poly-S l,.,Ge,.,*B*l!Hftl/Ti'ij3>' 7*;U 
7rr>A8«l 7S»jfcT* (0 3 (c) ) „ £©£ 

#X£** iJ7^tl/TfflHT9 S'CtCJtlP^bfcgM 
**A^U >^bT»fc*«*T?»BMbL&. 7 0 0t 
Ttt, poly-S l..,Ge,.,tti5— KBMfcSftT. SMt 
M/poly-S i l .iGe l .i|jL9ICGe0^ftt><b&^. t> 

S<h$n4<4B(C7* h 'J V^77^-£Xy^>^Jc 
T^;U— ;US:^fi£-rn««J:^. Xs/5 1 >^ttt, >7 
x „ Myf>mfttf«)lH:/ty77-H»i (B 

hf) , Y^^y-vf-yif-Qhn\imK\tcY^s F, 

[0 0 2 0] ±K-sfc«0ra;i#D> (B) tF- 

^Lfcpoiy-s i t . s Ge ( .i &m^ift>mrfi\tz.n\zm 
«r>fc*«, #n> (b) an©u> (p) . sits? (a 

s) , (Al) §Tfe^Cittf5$T 50 
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[0 0 2 1] poly-S i,. «Ge... ©*«#*£ bTtt 
LP-CVDSlESUIiWTttffl^ft* 5 . 
CVD, 7"7XVCVD, ECR-C VD<PT*>&^. 
±BSWS«T«*tMlib&*«. i Ge 

[0 0 2 2] *JtXMTt;tX?-/>JM:eJib>T 

t>-S%A»©i:£T**. **i£^JT'«, 
2tiT, #^a->un> • y;uvx-7A*a»it«b 

A£#T*>£i^U **SSvUn> • y;u-r->7ATfe 
[0023] **iwttt*»ft->'j3>- 

VX"i7A£LTG efit5 Oatomic%©^S-> U 3 > 

— «c*fl:a«6 o o < CT-«y;i/vx-7AjiiS 

[0 0 2 4] (HJS01J3) BI4$#IU^^, 

\z±%mz(D&MmL\sT*Mfrm=?-*m.w-t%. 04 

fi*«8fc«fcS«ll*jS* : PJH©Wlt h5>yX^71/ 
-roitJPCfMT'SO, 05«04©II-II £111- 
III WfffifcJ:*l h7>^^Ol*iliH4:y-hE 

[0 0 2 5] H4~5KlttW«bttJ&»r3fc*«^5^*« 
*©^&*&l©*£«£|fr<Jt©©A*y 77-itLTS i 
alSSfbt^XMlS (n-x>y«:Sl# 1 
7 3 7^57) ±1', «Atfi?}'7> (Si.H.) £y 
(GeH,)ty#7> (B,H.) £1SW#X£L 
TfflVifcCVDftti»3IKJP3 0 0 nmT% 

(B) £ K-7"Lfcy;U-7X^AiSS^5 Oatomic%© 
^ay'j3> • UJ(Tpoly-S i,. s Ge 

..itWUBf*) £®*dcT3„ 5>;l;7*h'JV^77^ 
— £x-v5 1 >y^ < J;0s WfB©poly-S i,.,Ge..,S 
y-hA'XE^l 9 £y-h*S2 0©l«l;fttl 

fs. ^tr, *«*6 0 or©*FrtT, 9 5t:fcffi»u 

ft***«SflJ<^Tpoly-S i.. s Ge,.,$imS 
<tf-S>C:<i:^«fc0. $51 0 0 nmOiii2 1 (Si 
... Geo. s O,) S:ffi2fi£T-5. C ©lfeSS«y- hfeft 
§2 12£tfy-h/\*XK$il 9 i:V-XA*XEilS2 6 Pal 

u> • yju^x^Af ©y;pvx-7Ai6a, asias. 

B#H^©^fcft#-r-5©ttt>^5^i&S*^ y'J3 

< cjy l ±T^k-r^£yji'-7X'7Ai; o t>->u n>*«a« 

Wfc»<fc*n*«#/fftl»«ffiiilcy;UTn>>A*««fa 
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[0 0 2 6] Wz, ^X^CVDSCiOTt^T 
X->U=l> (a-S i) LTBff^cD&tKCfini 
Lfca-Si|2 3$fti, ^^JUgBSrl^X h 

try F^^^->H-yS ; 0U;Ltf TExtended Abstr 
acts of the 22nd (1990) International Conference o 
n Solid State Devices and Materials, p. 971$7t(i 
p. U97J KfiB«fc3*XT^S:£i£T»£) T?froTV— X 

IMI2 7tl/TITOS«?Wl:»rtl/fcft, 
0y*J;£Mo/A 1 /MoC3i^SS:ffl^tV-X • h* 20 
H>1I2 5iy-x;ust2 6 

[0 0 2 7] SK±<D&?\ZZ.<D&ffiMlZ&nV£> poly- 
S i D .iGe..i &m^1tY- b A'XKSIRtfy- h«® 

[0 0 2 8] ±B*tt«Ttty-hl6ftJi2 1 t@mH& 
mm 2 2£poly-S i,.,Ge,.,lfl«©*iIW 
a-S i/poly-S i,. ! Ge,. s iWI«»)flt 30 

■Jn>SrS-ri««L. -toaa«W»c; a - S i *Kt«T 

[0 0 2 9] y-X • r-'H>S«SMT5fc 

If^^PSK-Atn'-a-Si SS&ftlCtttt 
JgfiRTS d tfcj; 0 y-X h* U"f >ffl$.*Wtfrtrz> z. t 
*>nJffiT<fc-5. poly-S i ,. s Ge,. ,8B$il©J6iri 

flajAfcf, Cr, Ta. Mo, Ti, A 1 ^TJ^fiEU y 40 
-b«@©#.£poly-S iMGCil'ML-nH 
V>. y— X • F U-'f >SBfeMo/A 1 /Mo CS^5 
*l*t>©Ttefc<, Cr, Ta, Mo, Ti^4IyU 

[0 0 3 0] Sfc, &JB<h a - S i = y f • 3 

U>»03F*fi** F-Afcn'-a-S i StffllTt 

[0 0 3 1] g;£, ♦fclfifll-ettX^-ABMfcfc/B^T 
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Un> • y;p-7n^A*tt^it«LTy-h«@2 OR 

tfy-wtxE*2 1 *»<ab3t*«, #as->un>- 
y;pv n # a *mm& v— *f-7--)v j $>mtti&-&\z £ 

0MSy'J3> • yjl/v:^A£#T , 6>&^U 

[0 0 3 2] **J8«Tftt#iBft5'>J3> • 

i6£S 5 Oatomic%0#i|ga->U n > 

ts. 

[0 0 3 3] ±fE*SE0>JT« a - S i £¥*»#JI 

#»9i«a-S i s*fflih5>> J X*7 W KIBES 
>>X5\ SOI (Silicon on Insulator) m*&<D¥mfc 

[0 0 3 4] (*J6m) 06£#JBbft#S. #8K 

tt*»0ifc«k«pMOS h7>S>X*©««&WWBT?* 
•5. 

[0 0 3 5] n"S->'Jn>M28tLOCO 
S^fCiOy^-^KgHkHU Stn'ft^MH 
^3 0*MLT, MOS h^S'X^JBJfcflRfcSfcffit 
f5. #fc*«{bfcJ:Dy-hlMbBt3 1*1 0-3 0 
nmffllfifTMtS. y- 3 2 t LT2H*ft-> 

Ua> • yj^OA«5/7> (SiH,) iy;uv> 

(GeH, ) £JBm#X<!:LT3 0 0 nm(D^JlT^fi£ 
->7>©8KSW:, AIMI:B20~50scc 
rru y;i/V>©8itfi«, «IMl;tt2 0-5 0 s c cm 

iiltf 5$Tt^£K 6 0 0~6 5 CCWi&BKTS 

ciwsbn. ^icy-h«S3 2$7x?iixy 

CVDSTS i O, 4Ml7fA'y? 
bT^-1f3 3«»d!tS (06 (a) ) . Jfcfc. f 
- MS 3 2 3 3 i Lt, {SJAfcftf 

□ > (B) 3 4£&A-f£ (06 (b) ) . £©R#, p 
*»W (V-XHK>M) 3 5**tj"TJB:<;*'<— 

6d^fig$nT, hh >ja©*»*awr*LDD* 

l#»fSSn4. ^1C»«^6 0 0 < C©*pf*lKjf AT 

u>yu «nicj:oT*eti«*iRft«Air»T. 
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(c) ) . 

[oo36] z. <DmtmmT'\z -> u =j >«s t ^ t*»<i2 

t«S<. y-MS)J«7-fyi/-h*ftS. 6 0 

O'CTSMfc-r*©"?. H-XJnfc*n>©^©fi 

3 >^T^n> y-x • k u-r >nm 3 8 *»Brt*nt io 
pMosh7>^^^na «6 (d) ) . 

[0 0 3 7] M. ±|B*«S«Ttt, ^ly'J3>-y 

**. SUMS' U 3 > • WK-fASStt. HfcCV 
D#lC<fc9 S iO.^S i,N ( f©$eti$ift«lT^ 

[0 0 3 8] ***«TttX5 t -A*^*fflV»T 
-5 *VW D v x — >;/ {7 fflt*> H 5 -f fc A ^ CD « 

^^©nfca*. ***s«Ttt. y-h« 20 
[0039] **JSfiaj-e«^ft->u n> • 

•^-^AibTGeitSS 0 J*©^!!^ 'J 3 > • 
V^tfA££fcflJV»fc*«. H©««l;:Hjrr.&'b©-ett 

s>> — mzwutume o o*CT^it. ±iB*«0raiB 30 
ftL-fc^x^-- y-3 3*jMtiM"ic. *f*»ft->U3 

SgP^X-**— y-CO^0<k/i-pTg»W^LDD (Ligh 
tly Doped Drain ) mfeZMffct Z> Z. t % pTft&T&&,, 

[ 0 0 4 0 ] ±fBJIiS^JTtt. pftMOMOSK? 
OS h^^X^CMOS^Tfcl^Kfl^;**! 40 

mos Y7>V7>9tin-cts.<m<D¥mwm 

[0 0 4 1] 

yij3>- 

£{gnX hTSiaTff, *-©^fl§±©3a*te;*:£^. 50 



#W9 -4 5 9 0 3 
10 

[0®©tfiMiftiftBJi] 

[0 1 ] #S2BJ©S§ 1 ©*M«0**fls*-?*BiWr 

[02] 01 © I - I »rH0-eJ&5. 
[0 3] (a) ~ (c) \t*&9HDm2<D9imm<D¥ 
*** : F©B*©»riE*tt*lttWr*fc*©*5lS« 

[04] *%m<om3<D&mmc>¥m#$iT : &:&iwr 

^fc©©etBSWr®0Tr*So 

[05] (a) te04©II-II (b) 1404 

©III-]II»fB0Ta5-5. 

[0 6] (a) ~ (c) tt#3Bi|l!©S6 4 ©*««©¥ 

xe»©xa»fS0Ta5«.o 
[07] (a) ~ (d) ttfie*©**#*?sKwr 
*fcse>©, £gig«©«w&»r®0T<&«. 

[ftff©iftBJl] 

1 MOSh7>yX^ 

2 * 

3 y- hUffi 

4 ttttSlft 

5 K^M 

6 x;u— 

7 

8 p-yij3>SIS 

9 7*-;UKSMfcBt 

10 tf-bffltm 

i i y-x • HH>i« 

12 ->U3> • y;pvni>A*fldK 

13 A y ->^- -> 3 >ffil 

14 -> U n 

1 5 mmitm 

1 6 poly-Sio. s Ge„. s 

17 yU3>- yjl/V-^A^tM 

1 8 #7XS« 

1 9 y-hA'XlEIS 

2 0 y-h«® 

2 1 y-h«M*Ji 

2 2 Sffi&ftJl 

2 3 a - S i 

2 4 y-x • HH>I« 

2 5 y— x • >mm 
2 6 y— xa*xE8I 

2 7 HStaffi 

2 8 n-Iy'J3>SS 

2 9 U-)VYW.itm 

3 0 n' • X hy/t 
3 1 y-hgtftlg 

3 2 y-hSffi 

3 3 x^— y- 
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3 4 #n>-T^> <B') 

3 5 V-X • K K ( p* ««) 

3 6 p'fig^ 

3 7 yU3> • y;l^-*ABMfc« 
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3 8 7-X • HK 

3 9 mmm&m 

4 o 7Ji/-*-;i/ 
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5. tryh» 



4. gam 




7. *-Kfc 



3. y-h 
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[0 6] (a) ~ <d) tt*3B9!©JS4<D2g;Ktfl©i|* 



